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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a sheet style surface cleaning 
method and equipment which can apply ultrasonic wave to cleaning liquid, 
when an ultrasonic wave vibrating plate having no resistance to the cleaning 
liquid is used. 

SOLUTION: A cleaning liquid is supplied from a cleaning liquid nozzle 19 to 
the surface of the wafer W, at the same time ultrasonic wave applied liquid 
T where ultrasonic wave is applied to super pure water is supplied from an 
ultrasonic wave supplying nozzle 21 to the back of a wafer W. and 
ultrasonic wave which has penetrated the wafer W is applied to the cleaning 
liquid on the surface of the wafer. Thereby the ultrasonic wave can be 
applied to the cleaning liquid while cleaning effect is improved, even when 
an ultrasonic wave vibrating plate having no resistance against the cleaning 
liquid is used, and the cost of equipment can be reduced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. *+** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the single-wafer-processing surface washing approach which supplies a penetrant remover to the front face of said 
semi-conductor substrate, and washed the front face concerned while rotating one semi-conductor substrate at a time By 
supplying the ultrasonic impression liquid with which the supersonic wave was impressed to the rear face of said semi-conductor 
substrate at the same time it supplies said penetrant remover to the front face of said semi-conductor substrate The single- 
wafer-processing surface washing approach characterized by impressing said supersonic wave penetrated to the front face of 
said semi-conductor substrate to said penetrant remover, and washing the front face of said semi-conductor substrate. 
[Claim 2] Said penetrant remover is the single-wafer-processing surface washing approach according to claim 1 which are ozone 
water and rare fluoric acid, and is characterized by supplying the front face of said semi-conductor substrate independently, 
respectively. 

[Claim 3] The frequency range of said supersonic wave is the single-wafer-processing surface washing approach according to 
claim 1 characterized by being 0.8MHz to 1.5MHz. 

[Claim 4] Said ultrasonic impression liquid is the single-wafer-processing surface washing approach according to claim 1 
characterized by being the ultrapure water with which the supersonic wave was impressed, or ammonia and hydrogen-peroxide 
mixed liquor. 

[Claim 5] The single-wafer-processing surface washing installation characterized by preparing the ultrasonic supply nozzle which 
supplies the ultrasonic impression liquid with which it has the ultrasonic generating section and the supersonic wave was 
impressed by this ultrasonic generating section in the single-wafer-processing surface washing installation equipped with the 
support means which supports one semi-conductor substrate at a time pivotable, and the penetrant remover supply nozzle which 
supplies a penetrant remover to the front face of said semi-conductor substrate to the rear face of said semi-conductor 
substrate. 

[Claim 6] Nozzle opening of said ultrasonic supply nozzle is a single- wafer-processing surface washing installation according to 
claim 5 characterized by for abbreviation etc. being in the magnitude of the radius of said semi-conductor substrate, or a 
diameter by carrying out, and being formed in the shape of a slit. 

[Claim 7] Said penetrant remover supply nozzle is a single-wafer-processing surface washing installation according to claim 5 
characterized by being movable in the direction of a path of said semi-conductor substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable single-wafer-processing surface washing approach and the 

equipment for surface washing of a semi-conductor substrate. 

[0002] 

[Description of the Prior Art] In manufacture of a semiconductor device, the semi-conductor substrate (it is hereafter called a 
wafer.) has possibility of being exposed to various contamination in a manufacture process, such as contamination from 
manufacture (processing) equipment, and contamination from clean room atmospheric air. In order to remove those 
contamination, a wafer is washed in a manufacture process. 

[0003] Conventionally, it washes by immersing Wafer W in two or more cleaning tanks into which the batch type multi-tub 
soaping machine (wet station) as shown in drawing 5 was used for washing of a wafer, for example, penetrant removers and 
ultrapure water, such as ammonia and hydrogen-peroxide mixed liquor (SC1 liquid (called APM liquid)), a hydrochloric acid and 
hydrogen-peroxide mixed liquor (SC2 liquid (called HPM liquid)), and rare fluoric acid, were put continuously. This is called RCA 
washing which the U.S. RCA company advocated, performs clearance of organic nature dirt and an adhesion particle, a surface 
metal impurity, and a silicon oxide film in SC1 liquid cleaning tank 1, SC2 liquid cleaning tank 3, and the rare fluoric acid cleaning 
tank 5, respectively, and, finally dries a wafer 7 by the desiccation tub 7. In addition, each ultrapure water cleaning tank 2. 4, and 
6 is used for the purpose of clarification of the penetrant remover which adhered at the before process. Since this washing 
approach can process 25-50 wafers W at once, its throughput is also high, and current is widely adopted with the production line 
of a semiconductor device. Moreover, in this washing approach, preparing ultrasonic generating section 1a in SC1 penetrant- 
remover tub 1, and impressing the supersonic wave (megasonic) which has a 800kHz - 1.5MHz frequency domain to SC1 
penetrant remover is performed. This is raising the cleaning effect, especially the cleaning effect of a minute foreign matter 
(particle). 

[0004] However, with diameter[ of macrostomia ]-izing (200mm - 300mm) of Wafer W, the capacity of a cleaning tank increases, 
a wet station is enlarged, and the cost buildup by buildup of a penetrant remover, the amount of the ultrapure water used, the 
amount of waste fluid, and displacement and lowering of earth autoadaptivity are no longer avoided further. It is becoming 
impossible moreover, to follow in footsteps in the batch type multilayer cleaning method mentioned above also to the demand 
cleanliness accompanying high integration of a semiconductor device. 

[0005] Then, recent years come, and a single-wafer-processing surface cleaning method attracts attention, and has been 
developed. In this cleaning method, rotating [ as shown in drawing 6 put one wafer W at a time on the rotary table 11 in a process 
cup 10, and ] Wafer W, a penetrant remover is supplied from a nozzle 12 and a wafer front face is washed. According to this, 
equipment can be miniaturized and a cleaning effect is also high. However, if RCA washing using SC1 above-mentioned liquid or 
SC2 liquid is performed using a single-wafer-processing surface cleaning method, since washing time amount will be taken for a 
long time and cannot lessen the amount of the penetrant remover used, either, the approach of washing at a room temperature 
has been developed recently only using ozone water and rare fluoric acid. By this washing approach, first, at the 1st step, an 
oxide film is formed in a wafer front face with ozone water, the lift off of the contamination is carried out and it is removed from 
a wafer front face by etching an oxide film by rare fluoric acid at the 2nd subsequent step. These steps are repeated according 
to need cleanliness. In this ozone water and rare fluoric acid repeat washing, improvement in a cleaning effect is expectable by 
using impression of the above-mentioned supersonic wave. It is thought that ultrasonic impression at the decontamination step 
especially by rare fluoric acid is effective. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when it is going to impress a supersonic wave to rare fluoric acid or ozone 
water, resistance is in rare fluoric acid, and the propagation property of a supersonic wave is good and there is no diaphragm with 
still lower cost. For example, with the quartz used with megasonic one for SC1 liquid, with fluororesins, such as PFA which there 
is no resistance in rare fluoric acid, and has resistance in rare fluoric acid, and PTFE, the propagation property of a supersonic 
wave will be bad, and will generate heat by the energy of a supersonic wave, and will cause deformation and the dissolution. On 
the other hand, although sapphire is leading from the resistance of rare fluoric acid, and the propagation property of a supersonic 
wave, there is a problem that cost is very high. Thus, there is no ultrasonic diaphragm with which are simultaneously satisfied of 
the three above-mentioned conditions, and it must be performed using the ultrasonic diaphragm which impresses and washes a 
supersonic wave to ultrapure water, without using penetrant removers, such as rare fluoric acid, or changes with a very 
expensive ingredient by current single-wafer-processing surface washing. 

[0007] Then, this invention is made in view of an above-mentioned problem, and even if you use the ultrasonic diaphragm which 
does not have resistance in a penetrant remover, let it be a technical problem to offer the single-wafer-processing surface 
washing approach and equipment which can impress a supersonic wave to a penetrant remover. 
[0008] 

[Means for Solving the Problem] This invention makes a front face spread the supersonic wave which penetrated the semi- 
conductor substrate, and he impresses it to a penetrant remover, and is trying to wash the front face of the semi-conductor 
substrate concerned by supplying ultrasonic impression liquid to the rear face of a semi-conductor substrate at the same time it 
supplies a penetrant remover to the front face of a semi-conductor substrate. In an ultrasonic supply nozzle with the ultrasonic 
generating section in ultrasonic impression liquid, a supersonic wave is made to be impressed. Even if this uses the ultrasonic 
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diaphragm which does not have resistance to a penetrant remover, a supersonic wave can be effectively impressed to a 

penetrant remover, and deterge ncy can be obtained. 

[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
[0010] Drawing 1 shows the single-wafer-processing surface washing installation by the gestalt of operation of this invention, and 
is shown by 15 as a whole. Wafer (semi-conductor substrate) W makes the front face (component forming face) the wafer chuck 
17 in the washing chamber 16 in the upper part, is supported horizontally, and rotates by actuation of the hollow motor 18. The 
penetrant remover supply nozzles 19 and 20 which supply ozone water and rare fluoric acid to the upper part location of Wafer 
W, respectively are arranged, it can scan to radial [ of Wafer W ] (the direction of an arrow head A), and homogeneous 
improvement in washing is achieved. Moreover, the rear face of Wafer W is countered, and the ultrasonic supply nozzle 21 is 
arranged, for example, it is fixed to the quiescence section of the hollow motor 18. 

[0011] The ultrasonic supply nozzle 21 has acoustic wave generating section 21a which equipped stainless steel with the 
diaphragm which covered the quartz, impresses a megasonic supersonic wave (supersonic wave of the frequency band of 0.8 - 
1.5MMHz) to the ultrapure water P supplied through the charging line 22 which passes along the centrum of the hollow motor 18, 
uses it as the ultrasonic impression ultrapure water which is ultrasonic impression liquid, and carries out the regurgitation 
towards the rear face of Wafer W (arrow head T). Nozzle opening 21b of the ultrasonic supply nozzle 21 is formed in the shape of 
[ which spreads abbreviation etc. on the magnitude of the radius of Wafer W as shown in drawing 3 / which covers the radius 
concerned ] a slit. In addition, the frequency and power are set up so that a megasonic supersonic wave may be most efficiently 
spread on a wafer front face based on the velocity of propagation in the distance of Hazama of the ultrasonic supply nozzle 21 
and Wafer W, the thickness of Wafer W and ultrapure water and rare fluoric acid, and a wafer. 
[0012] Next, the detail of the washing process of the wafer W by the gestalt of this operation is explained below. 
[0013] Wafer W is transported into the washing chamber 16 according to the conveyance device illustrated [ belt / a carrier 
robot nor / neither / conveyance ], and is held at the wafer chuck 17. The wafer chuck 17 starts a revolution by the hollow 
motor 18, supporting the periphery section of Wafer W. Ozone water is first supplied to the front face of Wafer W from the ozone 
water supply nozzle 19, rotating Wafer W. It can come, simultaneously ultrasonic impression ultrapure water is supplied to the 
rear face of Wafer W from the ultrasonic supply nozzle 21 . Ozone water is what ozone with a concentration of 5-20 ppm 
dissolved in ultrapure water, and, thereby, about 1nm oxide film is formed on the front face of Wafer W in number 10 seconds. 
[0014] Then, supply of ozone water is suspended and then rare fluoric acid is supplied to the front face of Wafer W from the rare 
fluoric acid supply nozzle 20. At this time, ultrasonic impression ultrapure water is succeedingly supplied to the rear face of 
Wafer W. Rare fluoric acid is the water solution of 0.5 - 1.0% of fluoric acid concentration, and about 1nm above-mentioned oxide 
film is etched by this in about 10-15 seconds. Particle, metal contamination, organic contamination, etc. are removed to this 
oxide film etching and coincidence. At this time, the megasonic supersonic wave supplied through ultrapure water penetrates 
Wafer W, it spreads to a front face (arrow head S), and the decontamination effectiveness is promoted by impressing the 
megasonic supersonic wave concerned to rare fluoric acid. Then, supply of ozone water and rare fluoric acid is again repeated to 
the need cleanliness of Wafer W. For example, copper contamination is 1x1013 atom / cm2 before washing. Supposing it is, it is 
1x109 at 1x1010 atom / cm2, and a 9 times repeat in a 6 times repeat. An atom / cm2 It can wash. The rinse by ultrapure water 
and desiccation are performed at the last, and washing processing of Wafer W is completed. 

[0015] As mentioned above, since the megasonic supersonic wave concerned is made to spread to the front face of Wafer W and 
he is trying to be impressed by penetrant removers, such as rare fluoric acid, by supplying the ultrasonic impression ultrapure 
water which impressed the megasonic supersonic wave to the rear face of Wafer W according to the gestalt of this operation, 
even if it does not use an ultrasonic diaphragm with the resistance over a penetrant remover, a megasonic supersonic wave can 
be impressed effectively. Therefore, raising the cleaning effect on the front face of a wafer, and raising the yield of a 
semiconductor device, and dependability, an ultrasonic diaphragm can be constituted from a comparatively cheap ingredient used 
conventionally, and the cost of equipment can be reduced. 

[0016] As mentioned above, of course based on the technical thought of this invention, various deformation is possible for this 
invention, although the gestalt of operation of this invention was explained, without being limited to this. 

[0017] For example, although ultrapure water was used with the gestalt of the above operation as ultrasonic impression liquid 
supplied to the rear face of Wafer W, it may replace with this, a megasonic supersonic wave may be impressed to the penetrant 
remover in which ultrasonic diaphragms (product made from a quartz), such as ammonia and hydrogen-peroxide mixed liquor 
(SC1 liquid), have resistance, and this may be used as ultrasonic impression liquid. In this case, washing on the back can also be 
performed to washing and coincidence of the front face of Wafer W. 

[0018] Moreover, with the gestalt of the above operation, as an ultrasonic supply nozzle 21, it forms in the shape of [ nozzle 
opening 21b spreads abbreviation etc. on the magnitude of the radius of Wafer W / abbreviation etc. spreads this on the 
magnitude of the diameter of Wafer W although formed ] a slit, and if it prepares so that the diameter concerned may be covered, 
the supply effectiveness of the megasonic supersonic wave to Wafer W can be raised. 

[0019] Moreover, nozzle opening 21b of the ultrasonic supply nozzle 21 may be constituted as ultrasonic supply nozzle 21' which 
supplies ultrasonic impression liquid in the shape of a spot as it indicates a slit-like thing and drawing 4 that it mentioned above. 
In this case, what can scan the nozzle 21' concerned to radial [ of Wafer W ] (arrow head B), and can be scanned synchronizing 
with the penetrant remover nozzle 19 by the side of a front face (20) is desirable. 
[0020] 

[Effect of the Invention] Reduction of equipment cost can be aimed at raising a cleaning effect, the yield of a semiconductor 
device, and dependability, since a supersonic wave can be impressed to the penetrant remover on the front face of a semi- 
conductor substrate using the ultrasonic diaphragm which does not have resistance to penetrant removers, such as rare fluoric 
acid, according to the single-wafer-processing surface washing installation of this invention as stated above. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing typically the single-wafer-processing surface washing installation by the gestalt of 
operation of this invention. 

[Drawing 2] It is the expanded sectional view of the ultrasonic supply nozzle in drawing 1 . 

[Drawing 3] It is the perspective view showing nozzle opening of this ultrasonic supply nozzle. 

[Drawing 4] It is the sectional view of an important section showing the modification of drawing 2 . 

[Drawing 5] It is the mimetic diagram showing the washing art of the conventional batch type. 

[Drawing 6] It is the sectional view of the washing processor of other conventional single wafer processing. 

[Description of Notations] 

15 [ ... 19 A hollow motor, 20 / ... A penetrant remover supply nozzle, 21 / ... An ultrasonic supply nozzle, S / ... The transmitted 

wave of a megasonic supersonic wave, T / ... Ultrasonic impression liquid, W / ... Wafer (semi-conductor substrate). ] A 

single-wafer-processing surface washing installation, 16 ... A process cup, 17 ... A wafer chuck, 18 
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